ABSTRACT
INTRODUCTION
The synthesis and spectral aspects of dialkyldithiophosphates and dithiophosphinates of arsenic, antimony Vol. 28, No. 5, 2005 Synthesis, Characterisation and Reactivity of Bismuht (IlI) (O-Alkyl, O-Cycloalkyl triphenylantimony (IV) /8-10/. In continuation of our research interest in ligands containing phosphorus and sulphur both, it was thought worthwhile to synthesise a number of compounds of the type [(RO)P(S)S 2 ] 3 Bi 2 .
In the present communication we report the synthesis and characterization of a number of bismuth (III) trithiophosphates and their reaction with halogens and anhydrous aluminium trichloride.
MATERIAL AND METHODS
Moisture was carefully excluded throughout experimental manipulations. Syntheses of potassium trithiophosphates and arsenic trithiophosphates were carried out under dry condition. Arsenic trithiophosphates are non-hygroscopic in nature, therefore water can be used for separation of KCl formed during the course of reaction; while adducts of arsenic trithiophosphates with A1C1 3 are hygroscopic in nature, hence dry conditions were maintained.
Solvents (methanol, benzene and acetone), alcohols (methanol, ethanol, n-propanol, i-propanol, nbutanol, s-butanol, i-butanol and i-amyl alcohol), cyclohexanol, phenol and triethyl amine were dried by standard methods /ll/.
Carbon and hydrogen were analysed at SAIF, CDRI, Lucknow. Thermogravimetric analysis (TGA) was carried out at a heating rate of 5°/min using an instrument with Rigaku Thermoflex PTC-10A processor supplied by USIC, Delhi University, New Delhi (India). IR spectra were recorded as Nujol mulls using Csl cells on a Perkin-Elmer 577 spectrometer in the range 4000-200 cm" The reactions of bismuth trichloride with potassium trithiophosphates in 1:1 and 1:2 molar ratio were also studied, but in these cases bismuth (III) trithiophosphates were obtained, though in low yield, rather than the desired different products. Attempts to prepare mixed halide trithiophosphates of bismuth (III) by the reaction of bismuth (III) trithiophosphates with halogens (bromine and iodine) in 1:1 molar ratio were also made, but the products could not be separated.
Ü.N.Tripathi and M.S.Ahmad Main Group Metal Chemistry

RESULTS AND DISCUSSION
Bismuth ( Bismuth (III) trithiophosphates are orange coloured solids (Table-1 ). Solubility of these compounds in dimethyl formamide and dimethyl sulphoxide suggests that they are polymeric in nature. All these compounds tend to decompose, even under closed environment at room temperature. Decomposition is rather slow when these compounds are stored in dry atmosphere at low temperature. Sulphur analysis of decomposed compound suggests the loss of sulphur atoms during the slow decomposition. Decomposition is marked by the colour change from orange to brown-black. All these compounds decompose on heating at ~ 160°C. The results of TGA of the few representative compounds (Table-3 TGA data also confirms the loss of sulphur during the slow decomposition of these compounds.
Formation of Bi 2 S 3 as an end product in TGA is also confirmed by the elemental analysis of the product obtained after heating in the laboratory.
[(RO)P(S)S 2 ] 3 Bi 2 . 5A1C1 3 are yellow solids (Table 2 ). These are soluble in dimethyl formamide and dimethyl sulphoxide. All these compounds are stable at room temperature but sensitive to moisture. The
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stability of these adducts also helps to explain that unstability of bismuth trithiophosphates is due to the non coordinated sulphur atom, which is now involved in bonding in these adducts and therefore cannot be replaced by oxygen of moisture. These adducts, on treatment with an excess of water, give bismuth (III) trithiophosphates and aluminium hydroxide:
All these adducts tend to decompose on heating at ~ 180°C.
IR Spectral Data
IR spectra of bismuth (III) trithiophosphates (Table 4) 
NMR Spectral data
The "C NMR spectra of [(RO)P(S)S 2 ] 3 Bi 2 and [(RO)P(S)S 2 ] 3 Bi 2 . 5A1C1 3 ( Table-6 ) show characteristic resonances due to the alkoxy, cyclohexoxy and phenoxy groups. The I3 C resonance for the carbon atom of P-O-C group appears as doublet due to coupling with the 3I P nuclei. The n C NMR does not give sufficient information about the structure of the bismuth (III) trithiophosphates, although this does indicate that in the adducts the alkyl group of trithiophosphate ligand is intact.
The 31 P NMR spectral data for these compounds are summarised in Table 7 . In the proton-decoupled 3, P NMR spectra of bismuth (III) trithiophosphates, only one peak for each compound in the range 93. 46-90. 69 ppm is observed. In the proton-decoupled 31 P NMR spectra of [(RO)P(S)S 2 ] 3 Bi 2 .5AlCl 3 , only one peak for each compound in the range 87. 72-86. 59 ppm is observed. The upfield shifting in the 31 Ρ NMR spectra of adducts also suggests the involvement of P=S group in bonding with A1C1 3 . Table-4 IR spectral (cm"') data for bismuth (III) trithiophosphates No. No. 5, 2005 Tentative structures
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On the basis of the above studies, the following distorted tetrahedral structure could tentatively be proposed for bismuth (III) trithiophosphates:
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